Draft Genome Sequences of Helicobacter pylori Isolates from Malaysia, Cultured from Patients with Functional Dyspepsia and Gastric Cancer
Helicobacter pylori is the main bacterial causative agent of gastroduodenal disorders and a risk factor for gastric adenocarcinoma and mucosa-associated lymphoid tissue (MALT) lymphoma. The draft genomes of 10 closely related H. pylori isolates from the multiracial Malaysian population will provide an insight into the genetic diversity of isolates in Southeast Asia. These isolates were cultured from gastric biopsy samples from patients with functional dyspepsia and gastric cancer. The availability of this genomic information will provide an opportunity for examining the evolution and population structure of H. pylori isolates from Southeast Asia, where the East meets the West.
M
alaysia is among countries with an intermediate gastric cancer incidence, demonstrating significant differences in the three major ethnic groups (Malay, Chinese, and Indian) in Helicobacter pylori prevalence and gastric cancer incidence (2) . H. pylori hspIndia (colonizing mainly Indian and Malay subjects) and hspEAsia (found mainly in Chinese subjects) are the major subpopulations isolated in this region, accounting for 41.5% and 39.0% of all isolates, respectively (8) . Given the limited information on genomes of H. pylori isolated from Southeast Asia, located at the crossroads between East and West, the current study focused on the investigation of similarities and differences in genomes of H. pylori isolated from subjects of different ethnic backgrounds residing in Malaysia.
Whole-genome sequencing was performed using 100-base, paired-end reads on the Illumina HiSeq2000 instrument (Illumina, Inc., San Diego, CA) at the Malaysian Genomics Resource Centre Berhad (MGRC), Malaysia). De novo assembly was performed using the ABySS software program with a k-mer of 55 (7) . Contigs produced were then grouped and reassembled using the software program Phrap. Paired-end information on reads was used to scaffold contigs together using the program MIP Scaffolder 0.5 (6) . Sequencing statistics and genome information for each genome are summarized in Table 1 .
All isolates were positive for the well-described housekeeping genes, which include atpA (a gene encoding the ATP synthase subunit A chain), glr (a glutamate racemase gene), ppa (an inorganic pyrophosphatase gene), efp (an elongation factor p gene), trpC (a bifunctional indole-3-glycerol phosphate synthase gene), fur (a ferric uptake regulation protein gene), and cysS (a cysteinyltRNA synthetase gene). In addition, all isolates were also positive for virulence genes: the cag pathogenicity island (PAI), vacA, and homAB.
It was predicted that the assembled genomes in this study contain approximately 1,620 genes (average), which is consistent with the H. pylori 26695 and J99 genomes, which contain 1,590 and 1,495 genes, respectively (1, 9) . Based on the genomes of 26695 and J99, Salama et al. In comparison, using the predicted genes from this study, which spans two subpopulations (hpAsia2/hspIndia and hpEastAsia/hspEAsia) and two disease groups, the core genome of H. pylori was extrapolated to contain no more than 760 genes. With less than 50 percent of its gene pool being well conserved across the entire H. pylori species, this study suggests that H. pylori may be genetically even more diverse that previously thought.
In conclusion, the availability of sequences of these closely related isolates will provide a platform for further analysis of genomic variability and plasticity, as well as bacterial evolution. Most importantly, data presented in this study have highlighted a need to take into consideration geographical and population variations in future genomic studies.
Nucleotide sequence accession numbers. The H. pylori draft genomes in this study have been deposited as a whole-genome shotgun project (BioProject ID no. PRJNA165757) at DDBJ/ EMBL/GenBank under the accession numbers AKHM00000000 (H. pylori FD423), AKHN00000000 (FD430), AKHO00000000 (FD506), AKHP00000000 (FD535), AKHQ00000000 (FD568), AKHR00000000 (FD577), AKHS00000000 (FD703), AKHT00000000 (FD662), AKHU00000000 (FD719), and AKHV00000000 (GC26). The version described in this article is the first version, accession numbers AKHM01000000 to AKHV01000000.
